Supplementary
. Atomic Force Microscopy (AFM) topographic images of (a) SrTiO 3 substrate and (b) homoepitaxial SrTiO 3 thin film (~100 nm) grown at P(O 2 ) = 10 -4 Torr. AFM topographic images of the film show that the one unit cell step-and-terrace structure of the substrate is preserved. Figure S2 . The temperature-dependent sheet resistance, R s (T), of homoepitaxial SrTiO 3 films grown at P(O 2 ) = 10 -4 Torr with high and low oxygen flow rates (HF and LF). This result is consistent with the optical absorption spectra. The LF grown samples show more metallic nature compared to the HF grown sample due to larger oxygen vacancy concentration. We note that cation vacancies might also affect the charge transport behaviour in SrTiO 3 thin films, e.g., by trapping free electrons. However, in our study, the effect by the cation vacancies is much smaller than that of the oxygen vacancies which provides plenty of charge carriers. Torr. The film grown at low pressure shows substantial local lattice distortion due to vacancy cluster formation. 

